The subthalamo-nigral pathway regulates movement and concomitant acetylcholinesterase release from the substantia nigra.
Within the substantia nigra acetylcholinesterase is released independently of cholinergic transmission: this release could be related to some aspects of motor control. To investigate this possibility, acetylcholinesterase release was continuously monitored in relation to specific movements evoked by central electrical stimulation. Increased intensities of stimulation of the subthalamic nucleus in awake guinea-pigs produced a behavioural response, ranging from a decrease in spontaneous movement, to chewing, to both chewing and circling movements. Enhancement of acetylcholinesterase release occurred only when large scale movements (circling as well as chewing) were evoked by subthalamic stimulation: however, a similar protocol of stimulation during ketamine-induced anaesthesia did not produce any comparable movements nor any concomitant change in the release of acetylcholinesterase. Perfusion of the glutamate agonist N-methyl-D-aspartate (NMDA) into the substantia nigra also induced an increase in release of acetylcholinesterase from the substantia nigra of conscious animals, whereas (S)-alpha-amino-3-hydroxy-5-methylisoxazole-4-proprionic acid (AMPA) did not significantly enhance acetylcholinesterase levels. It is concluded that AChE release in the substantia nigra can occur as a result of activation of glutamatergic subthalamic afferents, and that this activation may also be associated with changes in movement.